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1. [ntrodu ctio n
Regula r mea s ure m e nts u singa M ie-s c atte ringlidarha v ebe e n obtained atatropIC allo c atio nfrom
Ju一y1 9 96 to Dec e mber1 9 97･ The m eas u redba cks c a仕e rinten sity a nd rLn e a rdepolariz ation ratio
alow the c alc ulatio n of e xtin ctio n a nd ba cks c atter c o e汗ICie nts. ]n additio nto the veriflCation of
satemte obs erv ation sthe s e m e a s u re m e nts Char a cterizethe Lo c alcLoud a nd du stpartic ulate s a nd
e xhibita s e a s o n alv a riatio n.
2. Lida r system
Thelida r siteislocated at14.64 N 12 1.0 7 Ewithinthe Ma nila Observ ato ry. A Q-switched Nd-YAG
一a s e rt an smits a n e xpa nded. co”im ated a nd lin e arly-polariz ed 5 32n a n o mete rbe a mat 2 0 he rtz ･
The ba ckscatteris c o[1e cted by a 28 c e ntim eter dia m ete rSchrnidt-Ca s s egrain etele s c opein a
bia xialv e rtic al co nfigur atio n, a nd directed thro ugh a c o”inl atingle n sand a ba ndpas sfiLter･ Fr o m
the re the sLgn at goes thro ugh a be a m splitter whe repa ra”el and o rthogonaL beam poJariz atio n
c o mpon ents a redire cted to s epar atephoto m ultiplertube s(P MT). The a n alog vd(tage outputfro m
the two PMTs ar edigitiz ed a nd averaged by a stor age o s ci”o s c ope a nd s a v ed u slng a
micro cornpute r･ Details ofe a rlie r c o nngu ratio n s m aybefo u ndin A)arc o netall (1996)･
3. Lida r obs e rv atio ns
Figures 1 to 8 sho wtim e s e rie sp一ots ofr a w sLgn alin voltsfo r alm o st al一m ea s u re m e ntpe riods ･
Som e m e as u re m e ntperiods w ere n ot in cluded be c a u s e ofin s u斤icient duratio n. us u aL[ydu eto
rain o r equ LPm e ntm alfu n ctio n･ The ra ngegate m o stfrequ e ntlyu s ed wa s300mete rs, but 600and
1 500m eter ra ngegate s w e re als o u s ed. Exa mple s of high altitude m e a s urem ents u slng a 1 50 0
m eter ra nge gate ar epre s e nted in De la Fu e nte et aI･ (1 98). To m ake all tim e se rie splots
interc o mpa rable avoltage range of 0 to 0,2 v olts wa s adopted fo rtheZ- a xis, an a[titude ra nge of0
to 30 0 0m ete rsfo rthe Y- a xis. a nd Lo c al Sta ndard Tim e(08 00 LST is 0 00 0UT C)in de cim al
form atforthe X- a xis. A sum m a ry ofa” m odific atio n sto the Iida r equipm e nt a nd m e a s u re m e nt
s chedu[e sthat affe cted data acqulSitio nis pre s e ntedin Tab)e 1. T he s chedu[e cha nge o n1 4
Ja n u a ry1 99 7w a sim ple m e nted to a co m m odate a r声qu e Stf(o mthe Asia nlida r netw o rk to m ake
m e a s ur e m e nts thatc oin cided withs atelite o v e rflights at thelida r site. Specific satellitepla統)r m s
w eren otide ntifled.butw ereprobablypola r orbiting satelTite s･
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Table1:Lidars ste mand schedule m odifc ation s
Date Modifc atio n
0 5 De c e mbe r199 7
2 5 No v e mber19 9 7
21 No v e mbe r199 7
1 7 Ju一y1 99 7
22 May199 7
13 Ma rch199 7
04Febr u ary1 99 7
14 Janu aⅣ1 99 7
15 August 1 996
QI SWitch failu re
datapoints changed
1 0 00pointsto2 50points
schedule cha nged
1 930-203 0 LST added
operatio n s resu m ed
la s e rpo w e rs upp[yfailure
co nfiguratio ncha nged
be a m splittera nddepolar汝atio nP M Tadded
c onfigu ration cha nged
2 0
･33c e ntim ete rdia m et rteJe s copeto
2 7･94 c e ntim ete rdiam eterteles c ope
scheduFe cha nged
070 0- 90 0a nd1 5 00-1 70 0 L S Tto
090 0-1 000and1 4 00-1 50 0 LST
regula r s chedule started
070 0-0900a nd1 50 0-1 70 0 L S T
2 0･33 ce ntim ete rdiam etertele scope
slngJe P M T jnsta”ed
1 000 data oints
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4･ Datain v e rsio n algo rithms
Equipm ent a nd operatio n al co nstraints introdu c e u n a v oidable va riatio n si= syste m pa r a m et rs.
whichrequ[res data tobe c o n sta ntlycaEibr ated･ Valu e sforthe syste m co n sta ntandba cksc atte rto
e xtinctio n ratio a rethen c aEibr卯ed a c c ordingtothe m ethod des cribed byRu s s elletal. (1 979). The
foHo wlng equ atio n s ar ee xpre s sio n sfo rpa rtic ulate tr a n s mitta n c e which m ay be c o mbined to
obtain an equ atio nfo rthe system co nsta nt:
R(r)
P(r)r
2
K
sys
Tl(r)T;(r)pR(r) (
1)
･=(r,- ,R(r,
-BLl -去oip(′,,( け - r.+ (2,
. i _ 2 [
Equ atio n1 m aybe s oJved forpa rtic ulate tra n s mjtta n c e･ Afte r s ettingjt equ al to equ atio n2 the n
scM ngfo rthe syste m c o nsta ntthe equ atio nbeco m e s:
3
乍sys - 欝 ･ip(r･,,(r･,4nB dr･ (?,
i _ 2
T heba cks catterto e xtin ction ratiois required in the c o mputatio nsfo rthe syste m consta nt, andis
dete rmin ed using a n equation de rived from Fe rnatd(197 2):
B -去[ip( - ,*B-2d,II - T3(r,,R(r,*BJT
l
(4,
ln o rde rto s olv eforthe s epa ra m ete rs sim ulta n eou sly a nite rativ epro ce s s uslng equations 3 a nd 4
be c o m e s n e c e s s a ry･ The ba cks c atte ra nd extin ction c oeffic e nts a rethe n c alc ulated forlo w [ngthe
m ethodpre s e nted byHughe setall (1 985). The las e r-tele sc ope o verlap range va rie ssJightJyfor
e a ch data c olle ctio nperiod, butits altitude is gene ra”y about 5 0 0m eters. The e xtin ctio n
c o efRcie nt at the o veHap ra nge is caJc ulated u slng an ite rative m ethod forthe fo”o w lng
tra n s ce nde ntalequ ation:
krn o-(ro)- S(ro)･ 2roo･(ro)- ln(Ks,sB) (5)
T he extre m e range varies withrangegate settingr a ndis u s ualydefau[tedto the highe st data
point･ T he extin ction c oefRcie ntato v erlap ra ngeis u s edto calc u]ate the e xtin ctio nc o efRcjentat
e xtrem e ra nge u sl ngthefoEIcw mg equ ation:
J(rf)(exp[S(r)＋ 2rog(r.)- [n(Ks
一 224 -
-i
,
r
e xp[ *]d,)
I1
(6,
Fin aUy.the e xtin ctio n c oeffic e nts betwee nthe o ve rlap and e xtre me ranges a reCalc uEated u slng
thefo”o wing equ atio nde v elopedbyK]ett(1 98 1):
J(r)I
e xp 陣+
誌･榊 幣]dr･
(7)
T he ba cks c atter c oeffic e nts are c alc ulatedfrom e xtin ctio n c o effic e nts u sing a po werra w with the
expon e nts etto u nity1
5. Dis c u ssio n
Se a so n alv ariatio n sinlidar ba cks c atte r are appare nt from theprogre s sion oftim eserie sproflFes,
a nd appearto c o rr e spo ndtoin cre a s ed cLo udin e s sdu ringthe rainysea s o n(Ju n e- Nov e mber)a nd
decrea s ed clo udine ss duringthe dry seas o n(De cembe r- May). Usingdatainfigure s1to 4, similar
obs erv atio n s w e re m adebyDo rado etal.(199 8). Rainy s ea s on clo udin e sfor1 9 97appe a rsto be
les sdistinctthanfo r1 9 96. which m aybe du eto c u rrentlyo c c urringregio n alEINi円o e斤ects, T he re
als oappe a rstobe e vide n c eofa gradu a一decre a s einla s er o utp tpo w e rwhen co mparingpe ak
slgn alsfro m mid 1 996 a nd Late 1 97, At 000 UT Co n05Augu st1997a spe cially a rr a nged
radio s o ndelau ncho c c u rred within 1 00m ete rs of theLida r site. and the data u s edfo rfigure s9 a nd
10. Sa mple ra nge･ c o r re cted Hda ｢ sJgn alsfrom the pa ra”eEa nd o rthogo n a=
⊃M Ts ar e‾shown in
f[gure9, whe rehigh 一in e a rdepo)a rization ratiosindicate either m ultiple s c atte ring or n on -spherical
s c a仕e ring-particle s which m ay be du st. Figu re1 0shows s a mple e xtin ction a nd ba ckscatte r
c oeffic e ntprofile s c alc uLated u slnglidar ba cks c atterfro mthe paralel P MT･ T he beha viorof
extinctio n a nd ba cksc atter co effic e nts m ay beinferredfro mfigu re s1 to 8. sincethe s e optic al
para m eters a re directly proportio n al to sLgn al v oltage a s sho wn in figure lO･ Depolariz atio n,
e xtin ctio n a nd ba cks c atte r m e asure m e ntsfro mDorado et al.(1998)als o e xhibitsea s onaland
height-depe ndentvariability which m aybepa rtEydu eto du st tran sponfrom the s urfa c e. The rest
of the data is c u rre ntly being anaEyz ed, so tim e s eries plots of ba cks c atter a nd e xtin ctio n
c o effic e nts sho uldbe av ajlable s o o n.
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